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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maxlDiiiin oiiter diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the seaUng floor so as to provide a gap. and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efiOdency. I dwga 
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(54) rUIACTUPb f\nSI PEMOHTA OBCAAHUX KOIIOHH 
(57) Abstract: 

lf3o6pcTCHMc oTHOCMTCH K otSnscTH 6ypcHMn M Ao6bniii HC^H H roaa. o wacniocTM k TCXHiiKe H TexHOJionoi 
KaiiHTanbHoro peMoirra CKBaxHHbi. Urnb - noBbcmcHHC HafxzmHwmn pcMOHTHO-BoocTaHOBMTOibHMx pa6oT 
3a cqcT aan^tTbi rcpMenoMpyioinero noKpuTHn c coxpaiieHHeu rcpuemsau^ Konoimbi no Bceft flmate 
HanoKCHHoro nxiacTbipH. Hah 3Toro oh ciia6xeH npcAoxpaHKTcnbKbCMM uawseraMn, MaKCKManbiibift 
HapywHbril ^^aMcrp KOTopbix npesbniiacT HapyrnHbrtl p^ahAerrp KOJibUCEitaix ancMciiToe. npn yroM 
iipcAOxpamnxjibMbic MaiLKCTW paaMcmcHW utx^y KOJUaueBfaom aacMeHraMU rcpMerHanpyiomero 
noKpbiTHH c 3a3opoM c BnoMoxHOCTbio B paGoMCM nojiojKCHWH nepcKpbiTHfl saaopoB c yMeHbOieiiiicM 
Hapy»Horo flitaMerpa iiF)c«oxpaHMT«Jii»Hi>ix MatuKcr fto HapyKHoro ^HaweTpa KQnhit,CBbix aneMCHTOB. 4 vui. 
falbibtl 
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Description (OaBcanae B3o6p(rreHK5i]: 

M3o6pcTaiiic OTHOCMTCH R o6nacTH 6ype»iiui h Ao6bivi hc^tm h rasa ii. d MacTHocTH. k TexHUKc u 
TAXHiuionm RamiTanbiiopo peuoHra CKBaxuaibi. 

Uenuo M3o6pCTeHHfl nannercn noBbimeiiHe H^y^eKHOcni peMOHTHO-mccraHOBHrenhHbix pa6oT oa cwtrr 
san^iTbi rcpMenciMpyKxixero noRpumn c coxpaHemiCM repucTMoau^n kojiohhw no eoci* ;viMiie 
HanomeHHoro luiacTbipn. 

riocraaneKRafl ijfijTb ;^ocTf^raftTC« tcm. vto nnacTbrpb f\nsi pcMOirra o6canHi>tx kqjiohh cocroHimaf lo 
npoAonbHO-rofvpsipOBaHHofl rpyCbi c HapyKiibOJ repuerraHpyiomjiM noKpbiTncM» BbmonHCHHWM w3 Ha6opa 
KonhiJLCBtaix sjieucHTOB. pacnoiiojKCHHbix E^onb Tpy6tA c 3a3opoM flpyr oTHocM-rcjibno fxpyra, cna6wcii 
npCinoxpaHHTcnbHbiMM MaiuscraMM. MaKCHManbHbiA HapyAHuA j^nsMtrp Roropbtx npcBbirnaer HapymKbrA 
;iMaMeTp KonbiicBbtx ancMCHTOB. npM aroM iipeAoxpaHKTc^bHbic uaHneru paDuen^eiiu uen^y Kcuibi^eobivai 
ajieMetiTauic repuenovipyion^ero noKpuntn c sasopaMH c BoaMOXHOCTbio b pa6oMeikf nonoxeiaoi 
ncpcRpbiTiin sasopoD c y^eiibnieHHeu napyiRHoro ^naMerpa npc^oxpaHMTCJibMbix uaHmcT HapyxcHoro 
AHaMcrpa KonbueBbix 3/iciiICIItob. 

ripM TpaHcnopnipoBKe tskoix) iinacTbipH a KonoHiiy o6caAHbtx Tpy6 KoirraKT cro oo creiiKOH KonoHHbi 
ocymccTan«€Tc« Mcpeo MaiiacTbi. pasueiqjetiHbie b saaopax utxfsy Konbi^eBboot repuenoHpyioaQfMit 
a/icMCHxahui ua oiipcacjichhom paocroHHiiH jupyr ot Apyra no bccJI a'imhc nnacTuipH. 

Mamera BbmojiHeHa b bhhc ujuiMHApa c nocroHHHbiM wm nepCMciuibiM no cc auhhc flHawcTpOM n 
Tomx^ioil CTeiiKH. Haii6QjibiiiHfl ff^Mauerp MawRerbi npeBbnnaer Hapywufi onucaKHbitt AHaMerp 
KonbUCBOix) rcpMCTH3HpyK)imcro ancMCHTa. 

JXnMlia MaHTKCT Bbl6lIpaCTCH TaKMM 06pa30M. HTo6bI npM pa3MCUlCID1M MX Ha lUiaCTblpC MCWfly 

repMCTH3ifpy»iiQiMii 3jicMeHTaMM coxpaHH/icn ^yHKiQioHanbiibiH 3a30p He TOJibRO npH TpaHcnopmpOBrKe. ho 
n iipM pacoiMpeHiDi imaCTbip« b KonoHHC. 

PaccTOHHwe ucxxsy waHmeTax/M h mx KoriMwecTBO paocuimbiBaerrcH a 3aBMCHMOCTM or ^nvauA ruiacTbrpn h 

KplfBK3Hbl CTBOJia CKaaKlIHbl. <iT06bI npw KOHKpCTHblX HX aHaqCHIlHX HCItraOUHTb ROHTSUIT 

rrpMCTTOHpyiomcro coEpbmw nnacTbrpH c EonoHBod a cro paopymenHe. 

KoH<^HrypamiH MaHJReT, <>w3MK0-MexaHHMCCKHe CBOftcTBa m npouHOCTHbic xapaKTq>MCTMKH MaTepMana m3 
KOToporo oim loroxoancHbi. no3B0JiHK)T o6ccncuHTb wx uenocTHOCTb npn ABHxefmu nnacTt>rpH b 
CKBamnHC. a npH cro pacnmpcHKH Ac4K>pMXipoBaTtCH d paAuanbiiOM iianpaancHim pp BcjusMSfOibi pasHoA 
Tonm^e repMcrKDHpyiomero noKpbiTHH nnacTbipH. KCK/noMaH AonanHnrenbHyio norcpio npoxoAHoro 
ceMemifl KOJioHHbi o6caAHbuc Tpy6. 

Ha (J>Mn. 1 H3o6pajKeH luiacTbrpb 1 c oAcxbooi Ha Hero npeAOXpaHHTCJibHbiMH uaiixeraMH 2, cnym^euiibbt b 
o6caAHyio KonoHHy 3: Ha ^ht. 2 m 3 npoAonbHbrc m nonepcMHbic cchchhh MatuKCTbi: Ha <i»Mr. 4 BapnaiiT 

DO3MOJSH0rO HOrOTOBnCHWH MaiUBCT. 

MaHAera (^ur. 1 3) varoTaBmiBasTcn c ncpexfenHbiM no cc Anmie puahierrpo\d c oA>aiaKOB0ft Tonm^oii 
creHRH no eccuy ccuchmio pasnoCl vum 6nH3Roft Tona^nie repMciroHpyiomerx) noKpbrniH nnacTbipH. Ha 
KOHi;cEn>ix yMacmax 4 ec BHyrpcHHidl A^aMcrp BboiomieH c MUHycoBbiu nonycROM no OTHomcHMio r 
HapyKHOMy AwaMcrpy lUiacTbipH. B cpcAHCM Macrn 5 AMaMcrp MaHmcTW yocnHHMBacTCH 6c3 HOMencuwi 
Tomq^bi cTeuRH jjp pasMepa ua 3 4 mm npeBbiinaxHmero AnaMerp repMenoHpyioinero KOJibucBoro 
ancMCHTa 6. b pcsyjibxaTC Hcro b xcjic MaHncTbi o6pa3yerc« ncvpiyTpeiiMC. 

riepcxoAbi 7 or 6Qnbniero AHaMcrpa k MCHbrncMy BbmanHCHbi rohmmcckhmm c yrnoM npw BcpmMHC Konyca 
Mciibimod 45^. MexAy rcpMCTHKOM 6 m MawRerofl 2 kmcctch sasop 8. rUiacTbipb cnycKaercfl B CRBaxMny 
Ha mraHre 9. 

nnacTfaipb co6iipaeTCfl k ycraaasnnBaeTCfi cncffytonjjxu oCpaaoM. 

MaH»eTbi 2 oAesaior Ha nnacTbipb I c HaT5ax>M. mto oGecnemfBaer kx yAepMainte na hcm. 3aTeM Ha 
nnacTbipb HaHocvrrcH rcpMcnranpyiotAec noKpuTuc 6 b bi^c HonbucBbix ancMCHTOB xaKHM o6pa30M, »iTo6bi 
MCJKAy KHMM M MaHKcxaMif 2 ocTasancn saaop 8. Flocnc aroro ruiacTbipb Ha nrraHrc 9 onycKacTCH d 
o6c£^AHyio Tpy6y k Mocry ce HerepMcrMMHOCTH, k pacnnipHeTCii nopHstpyioiz^eA potiobkoh po rnionioro 
RouraKTa co creHKoft o6caAHoft RonoHHbi. 

TpaHcnopTHbie ra6apiiTHbie pasMcpbi luiacrwpH o6ycjioancHbi pa3McpaMH npe^oxpaHirrcnbHbix uaHWcr m 
nooxoMy npM ahh^uboi cro a Ronoioic rohtbrt rcpMCTMowpyiomero noRpbiiwi nnacTbipn co crcHRaMM 
o6caAin>ix KonoHit HCRjnoMCB. ^rro o66cnc^iHBaeT cro coxpanHocrb. 

MaH^cTbi ii3roTaBJuiBaioTcn h3 MaxepMana Ao^axouiio anacxinmoro, HTo6bi hc npeiTHxcxDOBaxb 
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pacampcHKio rmacTbipji d iianoHH€ m hc amauaTb npH 3tom 3H&^nin\MAx AonorimiTCJiwibix ycwnMM m d 
TO JKe BpcMH nocra-roMHO npotmoro, cnoco6Hoi^ coxpajniTt. rcoMcrpKMOcRyio ^pMy b npoucoce 
TpancnopTopoBKH nnacrupfi k wccry napymcmw kajiahhw. nanpHwep. namoraricna bttb pcomiw. 

npH pacinMpciiHM imacTbipji uaiuRerw oa oner noAiiyTpeHMft. o6pa3yiomKx 3a3op 10 Mew^y hmmm m 
luiacTbipcM H KOfomcRMX ncpcxDAOB. HcwiioqaiomHX o6pa30BaHMC cra^ok. ActopMnpyiOTCH b pawnajibHOM 
HanpaancHiiH h npH»HMaiOTcn k ctchkc luiacrbcpH. nocKontRy Tomipnia creioui waiuBcrr 6nit3Ka TanmKHe 
rcpMCTTOiipyiotucro noKpwTiin. j^onfljirorrenbHafl norrcpw npoxoAnoro cctiCHHH KonoHHW d ooiie ycranonra! 
nnacTbipfl hc npoHCxo^uT. 

McnonbaoaaHRC npc»no»eHHoro lUiacTbipH. cHa6KCHHoro npcAoxpaHMTcnbHbiMM MaHJKcraMM noaawiMT 
npcviynpeiHMTb rpcMMC ixpMCTMaiipyiomcro noKpwTMn o ctchkh ko/iohhw. coxpaHHTb cro nfJiocTHocTb u 
o66cne«iim» naACHCHbCft peuoHT HerepMennHbix o6c Konoim. ULlbll blblbl2 blblbl3 . 
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Claims (Oopuyna ii3o6peTeHiin|: 

rijiacTbipb A«H pCMOHTa o6c«u^Hbuc KonofOf, oocTOHwyiA no npoAonuio rot^pnpODajnioft Tpy6i>i c napyxuibiM 
rq>MeTM3HpyioaimM noRpbimeM. BbmamieiiHbai lo Ha6opa KonkiiCBbix 9/ieMeHTori. paciio/ioHceioRyEx E^onb 
rpydbi c 3a3opou oTHOCHTcnbHO fipyr ffpyrsi, oTjnwaiom^cfl t^m, mto. c ufinuo noBbitDeimn it^exwocru 
peMOHTHo^DoocTaHOBHTenbHbuc pa6oT 3a cuer aan^rrbt repMcnrawpywmcro iioKpbiiMn c coxpaHcioicM 
rcpMCTM3auH>i KOJiOHHbi CO Bccfi wvsDie Kanom«iDioro luiacTbrpn. oh cHa6jKeH np^oxpanHTcnbHbooi 
MaiuBeraMM, uaKCHMajibHuif uapyxiibiA pptauerp Roropbix iipeBbiuiaeT HapyjSHbcA ;xisaMeTP RonuxeBbix 
ajicMCHTOB. npM 3XOM npenoxpaHMT«nbHL>ie uaiUKerbi paauen^eHbi uempy KQni>u,eBbiUM dneueHTakiu 
rcpMCTH3npyioincro noKpbiTHH c 3a3opaMn c B03MOAH(xn^bJO B pa6oMCM nojiojKCHMM ncpcKpbtTM« 3a30pOO c 
yMCHi>[ncHKCM HapyjEHoro flHawcrpa np<^oxpaHMTe;ibHbuc Maiuser pfi HapywHOPO ;^MaMeTpa Konby^iBbOC 
sjieueHTOB. 



RU 2068940 CI 




RU 2068940 CI 




-8- 



RU 2068940 



(57) Abstract: 

The present invention relates to well drilling and oil and gas produclion, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 



The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. I shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. I and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact bet>\'een the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over tlie entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 



[see source for figure] 
Drawings: 
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Fig.l 
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[see source for figures] 



Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 
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